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Fig. I Generalized stress versus acoustic emission signature and possible

relationship to mechanisms of brittle rock fracture
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Table 1 Summary of AE signatures of rocks tested in unconfined compression
i ( € )
(M Pa) A AB  BC BC CD CD DF

A 241 1 6.6 70. 1 90. 8
B 57 i 47.3 90. 1
C 19 il 41.0 80. 0
D 71 1 14. 7 79.4 88. 2
E 102 I 89 90. 0
F 96 I 14. 3 82.1 96. 2
G 160 1 4.3 84.8 94. 2
H 168 II 10. 8 95. 5
1 67 il 68.7 87. 8
J 64 v 96. 4
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Fig. 2 Types for rocks in AE (after Boyce[z])
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Table 2 AE type statistic table of rock specimens in the North Tarim Basin

€.(M Pa) AE AB— BC BG— CD Cb- DF
149.7 I 4. o 79. &o 89. &
129. 1 I 4. Yo 90. % 96. Y%
165. 4 I 2 Y% 87. Yo 94. 3%
(1 145.9 I 3. & 84. % 92 %%
(2) 110. 8 I — 87. W 95. @
(1) 151.0 1 3. 5% 87. &% 94. S
(2) 106. 2 I — 85. 9% 93. &%
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Fig. 5 Determination of D by means of bitengent (94 5% )
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Fig. 6 Determination of C, D by means of semilogarithmic method
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Table 3 The comparison of & between different type of sandstones and mudstone

Boyce
100M Pa

in North Tarim

B

8%

[1

I I
e (M Pa) € (MPa) (S /%)
151.0 106. 2 70. 3o
145.9 110. 8 75. Y%
5 6 il 4%
2% 184. 5M Pa,
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Table 4 AE type statistic table of Cenozoid sandstone specimens in the North Tarim Basin

(m) | %(MPa) | AE AB- BC| BG- CD| CD— DF
N116 Nij 3980 127.3 m - 84. &% 90. P
N34 N2g 0 149. 7 I 2. %% 87. &% 94. Mo
N782 Nik 0 171. 6 I 5.0 88. &% 96. Do
N91 Nik 0 57.0 1 - 83. 1% 93. W
N90 E 0 142. 6 I 4. 6% 82 ¥ 98. &%
N128 Nyj 3845 64. 6 il 5. % - 96. 1o
N76 Nyj 0 932 1 - 95. % 98. (%
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Table 4 AE type statistic table of M esozoid sandstone specimens in the North Tarim Basin
(m) | &(MPa) | AE AB- BC| BG- CD| CD— DF
N129 Kikp 4153 117. 0 I 1. Po 91. % 94. %o
N153 Kikp 5262 835 I 1. 8% 88. 4 95. Yo
N115 J 4430 88. 0 I 2. Po 82. Mo 90. 3o
N139 T 4657 91. 0 ik - 94. 6o 96. 8%
N63 Tosk 0 106. 9 I 6. Po 89. S 96. 2o
N67 hq 0 150. 8 I 4. 0% 91. & 97. &
N87 hq 0 229.7 I 2. 0 85. & 90. 0%
N83 Task 0 207. 3 il - 88. 4 94. 8%
N85 Tat 0 214. 9 I 4. 0% 88. 4o 94. 3o
N75 K- E 0 113. 1 il - 88. % 98. Wb
N137 T 5332 133.5 I - 77. Po 91. 5%
N68-2 hq 0 71. 8 I - 83. O 93. 6%
N65 y 0 74. 4 I 4. %% 84. Yo 89. On
N62 T, 0 161. 4 I 3. P 90. 3% 94. Po
N86 h 0 168. 1 I - 88. 2o 95. &
N118 J 5309 82 ik - 82 Yo 89. 6%
N117 Kikp 4970 65 ik - 78. Yo 93. P
N98 K- E 0 130. 3 I 2. P 93. &% 98. 2o
N94 Tsh 0 175.7 I 3. %0 87. O 92. &
N96 Tia 0 111. 0 I 3.6b 87. Yo 93. 6k
N95 Tsh 0 210. 7 I 3. %% 89. Mo 95. Po
N102 Kasg 0 87. 6 I 3. % 92. S 97. o
N103 Tk 0 118.2 I 3. % 89. 6 97. %o
N101 Kasg 0 117. 1 I 2. 6k 90. %o 95. 6k
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Table 6 AE type statistic table of Palaewid sandstone specimens in the North Tarm Basin

(m) | &(MPa) | AE AB- BC| BG- CD | CD— DF
N42 S 0 194. 0 I 2. 1% 92 & 96. &%
N20 Cok 0 220. 0 I 2. %o 89. 1o 95. &%
N27 D 0 139. 5 I 3. % 89. W 94. 3%
N8 S-3 0 223, 1 I 3. 6% 89. Mo 95. %
N14 Dy 0 143. 6 I 6. %o 86. o 93. P
N13 Dy 0 266. 9 I 2. %% 89. M 95. o
N36 S 0 304. 0 I 2.% 78. Db 89. &%
N15 Dy 0 79. 5 I 7. % 82 I 89. &%
N147 S D 5152 89. 6 il - 76. %o 83. &%
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ACOUSTIC EMISSION SIGNATURES OF VARIOUS ROCK
TYPES FROM THE NORTH TARIM BASIN

Shao Zhaogang Ding Yuanchen
(Institute of Geomechanics CAGS)

Abstract AE characteristics and classification of curves of total AE accounts versus applied
stress for rock specimens from the North Tarim Basin during the whole process of loading
are discussed in the paper. It is put forward that four methods can be used to determine the
AE curve types of rocks. A statistical analysis of the results for rock samples collected from
the wells and surfaces in the North Tarim Basin Oil Field shows the presence of “I 7 and
“II” curve types of AE curves for sandstone and mudstone and “I ” type for dolomite, lime—
stone and basalt in the area.

Key words acoustic emission, Kaiser effect, rock stress
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